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DESCRIPTIONS, DISTRIBUTION, AND HOST-PLANT RECORDS
OF EIGHT FIRST INSTARS IN THE GENUS TOUMEYELLA
(HOMOPTERA: COCCIDAE)
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Abstract. — Detailed morphological descriptions of first-instar nymphs of 8 species in
the genus Toumeyella are presented. Included are illustrations, a key to described species,
and discussions of general morphology and species relationships. The first instar of a
ninth species 7. sonorensis (Cockerell and Parrott), historically included in the genus,
proved not to be congeneric with the type or other species within the genus. Host plants

and distributions are also given.
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The soft scale insect genus Toumeyella
was first proposed as a subgenus of Lecani-
1m Burmeister by Cockerell in 1895 with
Lecanium mirabile as its type species. Cock-
erell (1902) later elevated it to generic rank.
As currently recognized, the genus Tou-
meyellais composed of 11 described species,
8 of which occur in North America.

Identification of species of Toumeyella has
been a problem because of a lack of ade-
quate descriptions and keys, as well as ap-
parent host induced and geographical vari-
ation in some species. Williams and
Kosztarab (1972) and Hamon and Williams
(1984) provided descriptions, illustrations,
hosts, distributions and biological notes on
5 species occurring in Virginia and Florida,
respectively. Included were Toumeyella
cerifera Fernis, T. liriodendri (Gmelin), T.
parvicornis (Cockerell), 7. pini (King), and
T. virginiana Williams and Kosztarab.

Previous taxonomic studies of Tourmey-
ella species have focused primarily on adult
females, with little attention to other de-
velopmental stages. Ferris (1919), in a re-

description of 7. mirabilis (Cockerell), 1l-
lustrated the first instar in some detail and
commented on the spiracular setae, mar-
ginal setae, and anal plate reticulation. Hei-
del and Kohler (1979) presented a brief de-
scription and illustration of the first instar
of T. cubensis Heidel and Kohler. These
papers represent the only attempts of de-
scribing and illustrating immature stages of
Toumevella.

Studies of immature stages of Coccidae
are needed to develop complete and sound
classification, yet relatively few such studies
have been conducted (Howell and Tippins
1973). Classification based solely on adult
female characters may produce erroneous
phylogenies. For example, the genera
Chionaspis and Pseudaulacaspis were con-
sidered closely related until examination of
second instar males revealed characters that
indicated the genera arose from separate
phylogenetic stocks (Takagi and Kawai
1967).

Additionally, extreme host-induced di-
morphism can lead to erroneous classifi-
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cation. For example, individual Chionaspis
nyssae Comstock feeding on two different
hosts exhibited such diverse morphological
characters that they were placed in separate
genera (Knipscher etal. 1976). Mobile, non-
feeding first instars are not so influenced by
their host as are later developmental stages
(Howell 1981). Sibling species and species
in complexes may so closely resemble each
other as adult females that utilization of im-
mature stages is the only means of separa-
tion (Howell 1981). More accurate phylog-
enies may be produced with the aid of first
instar nvmphs which exhibit characters often
lost or reduced in adult females.

Presented in this paper are detailed de-
seriptions, illustrations and an identifica-
tion key to first-instar nymphs of § species
of Toumeyella. Distribution and host plant
information are given. A discussion of first-
instar general morphology, as well as species
relationships. is included. The species of
Towmevella treated herein occur in North
America except 1. wnectandrae Hempel,
which is found in Brazil. Three species could
not be studied for lack of specimens: 7. cu-
bensis Heidel and Kohler, a Cuban species;
T. paulista Hempel, a Brazilian species; and
T. pinicola Ferris, from the Western United
States.

MATERIALS AND METHODS

Specimens (slide mounted and/or dry)
were borrowed from the following institu-
tions: Auburn University (AUEM), Florida
State Collection of Arthropods (FSCA),
University of California Davis (UCDC),
United States National Museum of Natural
History (USNM), and Virginia Polytechnic
Institute and State University (VPIC).

A minimum of 10 slide-mounted first-
instar nymphs were measured for each
species description. Measurements were
made utilizing a phase-contrast microscope
fitted with an ocular micrometer. For each
structure measured, the mean and range
(parenthetic) are given in microns in each
species deseription. Terminology used in
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descriptions is from Williams and Koszta-
rab (1972). Drawings are not made to the
same scale in all species nor are dermal
structures and enlargements in direct pro-
portion to each other. The scale bar shown
in each figure refers only to body size and
not 1o enlargements.

In the Specimens Studied section, the first
number indicates the number of slides and
the second number (parenthetic) the num-
ber of specimens, if different. Collection ab-
breviations are utilized to indicate speci-
men deposition in the Specimens Studied
section.

GENERAL MORPHOLOGY OF FIRST
INSTAR NYMPHS
Fig. 1

Body (Fig. 1-A).—Slide-mounted speci-
mens generally oval to clongate-oval, 597
(330-965) long and 354 (215-681) wide.
Derm membranous throughout. Append-
ages. mouthparts, pores and microducts
sclerotized. Segmentation. —Head, thorax
and abdominal segments closely fused. Seg-
mentation not readily apparent. Antennae
(Fig. 1-B).—Antennae well developed,
S-segmented, 3rd and 5th segments gener-
ally about equal length. Slender hairlike se-
tac on all segments, with enlarged “stout™
sensory sctae (Fig. 1-C) on segments 4 and
S. A simple sensory pore (Fig. 1-D) on seg-
ment 2. Eyes (Fig. 1-E).—Located on mar-
gin just above antennal scape, reduced to a
single facet. Mouthparts (Fig. 1-F).—
Mouthparts lie between the procoxae, con-
sisting of ¢lypeolabral shield. one-segment-
ed labium with 6-8 sctae, and stylet loop.
Legs (Fig. 1-G).—Well developed, without
tibiotarsal sclerotization or free articula-
tion. Two sensory pores (Fig. 1-H) on each
side of trochanter. Various hairlike setae on
cach segment, and knobbed digitules in pairs
on tarsi (Fig. 1-T) and claws (Fig. 1-J) except
prothoracie legs with 1 tarsal digitule seti-
form. Microetenidia (Fig. 1-K) at tibial apex
present or absent. Tarsal claw (Fig. 1-L)
simple or with a denticle. Spiracles (Fig.



46 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

ID J ‘ &b
: 4
By = \‘V\‘\
P y N
—~/ : {'}A.
/ . \ A\
& _3 Y R
— - O -
) f
— i\ 1 ,
® 4. - v
R o A
A / ‘,’
\ ¢
/l 4
X ™
‘\
) }\
NS | 1( ]
""':' y [ |
A
u'v" Y )\

—

100 um

Fig. 1.
star.

General morphotogy, Towmeyella first 1n-

1-M).—Two thoracic pairs, assoctated with
ventral quadralocular pores (Fig. 1-N) in
spiracular furrows; 2-3 pores anteriorly, 3-
4 posteriorly. Occasional quinquelocular or
6-locular pore. Spiracular setae (Fig. 1-O).—
Three stout spiracular setae in each spirac-
ular furrow in all species except T. parvi-
cornis (Fig. 6). Spiracular sctae are taxo-
nomically important in separating species.
Anal plates (Fig. 1-Pa—).—Two anal plates,
well developed, triangular with rounded an-
gles. Dorsum with surface microspines (Fig.
1-Pa), coarse (Fig. 1-Pb) or dense (Fig. 1-Pc)
reticulation. Four dorsal setae per plate; |
on mesal margin, 3 apical. Thick median
apical seta approximately 2 body length.
One ventral subapical seta per plate and 1
pair fringe setae on anal fold. Dorsal surface
texture of anal plates important in separat-

ing species. Anal ring (Fig. 1-Q).—Subcir-
cular to roundly hexagonal with 6 stout anal
ring hairs and a row of irregularly shaped
pores. Pores.—Small (2 pm dia.), usually
simple, dorsal disc pores (Fig. 1-R) in sub-
median and submarginal longitudinal rows.
Dorsal bilocular pores (Fig. 1-S) in sub-
median and often submarginal longitudinal
rows. Bilocular pores categorized as small
(longest length 2 um) to large (longest length
4-8 um). Dorsal trilocular pore (Fig. 1-T)
on derm, anterior to each antennal scape.
Ducts. — Ventral microducts (Fig. 1-U) in 2
submarginal longitudinal rows of 5 cach on
the abdomen, 1 between anterior and pos-
ter1or spiracular furrows and | posterior to
cach eye. Body setae.—Marginal setae (Fig.
1-V) slender to stout, distribution: 8 ante-
riorly between eyes, 2-3 on each side be-
tween eye and anterior spiracular setae, 2-3
on each side between anterior and posterior
spiracular setae, 16 posteriorly on abdo-
men. Additionally, 7. parvicornis has 2 se-
tae on the body margin at the apex of each
spiracular furrow, which are undifferentiat-
ed from marginal setae. Ventral body setae
bristlelike, of 2 lengths: submarginal setac
(Fig. 1-W) short, in 2 longitudinal rows of
7 each on abdomen, | seta between anterior
and posterior spiracular furrows and 1 pair
at head apex; body sctae (Fig. 1-X) long, in
2 submedian rows of 3 each on posterior
abdominal segments; with 2 interantennal
setae. Other structures.— Ventral micros-
pines (Fig. [-Y)on posterior abdominal seg-
ments.

Key TO 8 FIRST-INSTAR NYMPHS OF
THE GENUS TOUMEVYELLA

1. Dorsal bilocular pore clusters present (Fig.
6-C): 44 marginal setae around body: spi-
racular setae undifferentiated from margin-
al setae (Fig. 6-B) —o... T, parvicorms

1. Dorsal bilocular pore clusters absent; 32-36
marginal setae around body; spiracular setae
distinctly different from marginal setae, 3 in

each spiracular furrow (Fig. 1-O) .......... 2
2.(1') Body with 36 slender marginal setae (Fig.
2-B) B P oo T. cerifera
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2. Body with 32 slender 1o stout marginal setae

3.(2") Dorsal bilocular pores (2 um) present in 2
submedian longitudinal rows only (Fig. 4-D);
median spiracular setae 5—6 times longer than
anterior set of lateral spiracular setae (Fig.
4-C). marginal setae stout ........ T. mirabilis

3", Dorsal bilocular pores (2-8 um) present in
submarginal and submedian longitudinal
rows (Fig. 1-S); median spiracular setae ap-
proximately 2 times longer than lateral spi-

racular setae . .... 4
4.(3") Small dorsal bilocular porcs (’ um) presem
in submarginal and submedian longitudinal
rows; tibial microctenidia present (Fig. 1-K)

5

3. Larger dorsal bnlocu]ar porcs( 3 um) pres-
enl 1n submarginal and submedian longi-
tudinal rows, predominantly bow shaped
(Fig. 8-D). ubial microctenidia absent ..
........................ T. quadnifasciata
Dorsal bilocular pores (2 um) present in
submarginal, submedian. and intermediate
longiludinal rows (Fig. 9-D) T. virginiana
5. Dorsal bilocular pores (2 um) present in
submarginal and submedian longitudinal
rows only '
6.(5') Dorsum of anal plalts dense]\ reticulated
(Fig. 1-Pc); marginal setae stoul: not on Pi-
nus sp. .. .. .7
6. Dorsum of anal plates not rencu]ated bux
with sparsely distributed microspines (Fig.
7-H). marginal setae slender (Fig. 7-B); on
Pinus sp. . oo T . pim
Dorsal qumquelocular disc pores (2 pm)
usually present in submarginal and sub-
median longitudinal rows (Fig. 3-E): North
American T. lirodendn
7. Dorsal quinquelocular disc pores absent:
dorsal disc pores simple (Fig. 5-E): Brazilian
T. nectandrae

544

7.(6)

Toumevella cerifera Ferris
Fig. 2

Towmevella cerifera Ferris 1921: 90. Stein-
weden 1929: 227, Williams and Koszta-
rab 1972: 160, Hamon and Williams
1984: 117.

Specimens studied. — Cephalanthus occi-
dentalis: 3(13), Sussex Co.. Airport Pond,
Wakefield, VA, 16 Aug 1969, Michael L.
Williams (AUEM): 1. Macon Co.. AL, 31
May 1975, MLW (AUEM). 2(8), Macon Co..
AL, 21 Jun 1975, MLW (AUEM); 2(21),
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Fig. 2. Firstunstar. Toumeyella cerifera Fems 1921,

Macon Co.. AL. 13 Jul 1975, MLW
(AUEM); 1(3), Macon Co., AL, 24 Aug
1975. MLW (AUEM); 1(2), Macon Co.. AL,
13 Oct 1975. MLW (AUEM).

Additional host plants and distribu-
tion.— Toumevella cerifera was first de-
scribed from Albizzia occidentalis collected
in Baja California. Mexico. Reported to oc-
cur in AR, FL, LA, and NC.

General appearance.—Body (Fig. 2-A)
oval. 642 (514-939) long, 391 (296-610)
wide. Dorsum.—Marginal setae (Fig. 2-B)
14 (10-19) long. slender, curved posteriorly,
distribution: 8 anteriorly between eves, 3 on
each side between eves and anterior spirac-
ular setae. 3 on each side between anterior
and posterior spiracular setae, 16 on pos-
terior of body. Three spiracular setae (Fig.
2-C)in each spiracular furrow:; median setae
24(19-28)long. lateral setae 14 (11-18) long.
Small (2 pm) bilocular (Fig. 2-D) and simple
disc (Fig. 2-E) pores in submedian and sub-
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marginal longitudinal rows. Anal plates (Fig.
2-H).—Each plate with dorsum densely re-
ticulated. 68 (59-78) long. 34 (28—-42) wide;
cephalolateral margin 44 (40-48) long, cau-
dolateral margin 41 (28—47) long. Venter.—
Antennae (Fig. 2-L) 170 (157-179) long.
Legs (Fig. 2-M) 250 (234-268) long, mi-
croctenidia (Fig. 2-N) at tibial apex: tarsal
digitules (Fig. 2-O) 49 (42-56) and 35 (32~
37) long; claw digitules (Fig. 2-P) 23 (17-
26) long; claws (Fig. 2-Q) with denticle. Di-
agnosis.— Thirty-six marginal setae occur
only in 7. cerifera and serve to separate it
from all other Toumeyella. Forty-four mar-
ginal setae are found in 7. parvicornis, and
all other species possess 32 marginal sctae.

Toumeyvella liriodendri (Gmelin)
Fig. 3

Coccus liriodendri Gmelin 1789: 2220.

Lecanium wulipiferae Cook 1878: 192,

Lecanium liriodendri (Gmelin). Cockerell
1899: 271, Herrick 1911: 12, Carnes 1906:
40.

Eulecanium tulipiferae (Cook). King 1902:
59.

Eulecanium (?) liriodendri (Gmelin). Fer-
nald 1903: 190.

Lecanium (Towumeyella) liriodendri (Gme-
lin). Pettit and McDaniel 1920: 10.

Toumeyella liriodendri (Gmelin). Sanders
1909: 447, Jarvis and Guelph 1911: 70,
Dietz and Morrison 1916: 249, Houser
1918: 301, Berger 1922: 68, Harned 1923:
26, Hollinger 1923: 63, Merrill and Chaf-
fin 1923: 273, Trimble 1925: 6, Wells
1926: 257, Trimble 1928: 44, Steinweden
1929: 227, Felt and Rankin 1932: 460,
Doane et al. 1936: 380, Dodge and Rick-
ett 1943: 407, Craighead 1950: 144, Mil-
liron 1959: 28, Pirone et al. 1960: 473,
Burns 1970: 1, Burns and Donley 1970:
228, 1971: 532, Donley and Burns 1971:
1, Willhlams and Kosztarab 1972: 164,
Kosztarab 1977: 184, Gill 1982: 1, Ha-
mon and Williams 1984: 119, Gill 1988:
111.

Specimens studied.— Liriodendron tulip-

ifera: 1(4), Valley Mills, IN, H. Morrison
(UCDC); 1(5), Knoxville, TN, let. 24 Sep
1941, G. M. Bentley (USNM); 1(2), Mont-
gomery Co., Blacksburg, VA, 16 Sep 1968,
MLW (AUEM): 1(10), Simpson, IL, 7 Aug
1969, J. E. Appleby (USNM); 1, Green Co.,
Mt. Morris, PA, | Apr 1970, D. P. Burns
(FSCA). Liriodendron: 2(9), College Park,
MD, 9 May 1938, H. S. McConnell
(USNM); 1(11). San Jose, CA, 16 Nov 1945,
let. E. O. Essig. Foster (USNM). Tulip pop-
lar: 1(12), Kennett Sq., PA, 21 Aug 1950,
C. A. Thomas (USNM). Tulip tree: 1(16),
Kingston. NY, 10 Aug 1949, J. A. Naegele
(USNM).

Additional host plants and distribu-
tion.— Toumeyella liriodendri probably is
native to the North American yellow-poplar
area ranging from New York and Connect-
icut to Florida and west through the Mis-
sissippi River Valley (Burns and Donley
1970). It also occurs in California on shade
and ornamental plantings of ycllow-poplar
and magnolia (Willlams and Kosztarab
1972).

Toumeyella liriodendri occurs on numer-
ous hosts including: Magnolia acuminata,
M. grandiflora, M. nigra, M. obovata, M.
sinensis, M. soulangiana, M. soulangiana
var. alexandrina, M. stellata, M. virginiana,
Michellia fuscata, and cape jessamine (Gar-
denia jasminoides?). Numerous authors re-
port varied hosts such as Cephalanths spp.,
Gardenia jasminoides, Gordonia lasianthus,
Juglans spp., Tilia spp. (Donley and Burns
1965), Magnolia lennei (Merrill 1953),
Magnolia kobus (Sleesman 1945), Ascyrum
edinianum, A. hypericoides, A. tetra-
petalum, Carya cordiformis, Cassia fasci-
culata, and Hypericum cistifolium (Hamon
and Williams 1984). 1t 1s doubtful that 7.
liriodendri occurs on Cephalanthus spp., but
rather is a misidentification of T. cerifera
(Williams and Kosztarab 1972). Records on
Aseyrum spp. and Hypericun spp. arc most
likely misidentifications of an undescribed
Toumeyella species.

General appearance.—Body (Fig. 3-A)
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oval, 559 (506-724) long, 333 (293-521)
wide. Dorsum.—Marginal setac (Fig. 3-B)
24 (19-31) long on head tapering to 10 (7-
12) long near anal cleft, stout, tapering to a
point, often curved posteriorly, distribu-
tion: § anteriorly between eyes, 2 on each
side between cyes and anterior spiracular
sctae, 2 on each side between anterior and
posterior spiracular setae, 16 on posterior
of body. Three spiracular setae (Fig. 3-C) in
each spiracular furrow; median seta 29 (25-
33) long, lateral setae 7 (6-8) long. Small (2
um) bilocular (Fig. 3-D) and small (2 gm)
quinquelocular (Fig. 3-E), occasionally
4- and 6-locular, pores in submedian and
submarginal longitudinal rows. Anal plates
(Fig. 3-H).—Each plate with dorsum densc-
ly reticulated. 66 (58-69) long. 32 (28-37)
wide; cephalolateral margin 43 (37-47) long,
caudolateral margin 36 (30-41) long. Ven-
ter.—Antennae (Fig. 3-L) 161 (150-171)
long. Legs (Fig. 3-M) 238 (229-253) long.
microctenidia (Fig. 3-N) at tibial apex: tar-
sal digitules (Fig. 3-O) 48 (42-52) and 34
(27-38) long; claw digitules (Fig. 3-P) 24
(22-25) long; claws (Fig. 3-Q) with denticle.
Diagnosis. — Towmeyella liriodendri is most
similar to 7" nectandrae, though dorsal mul-
tilocular disc pores have only been observed
n 7. liriodendri. All other species have sim-
ple dorsal disc pores.

Toumeyella mirabilis (Cockerell)
Fig. 4

Lecanium mirabile Cockerell 18935: 3.

Toumeyella mirabilis (Cockerell). Cockerell
1902: 452, Fernald 1903: 179, Ferris
1919: 45, Ferris 1921: 91, MacGillivray
1921: 181, Steinweden 1929: 227, Wil-
liams and Kosztarab 1972: 158, Taber et
al. 1975: 439, Ward et al. 1977: 100.

Specimens studied. —Mesquite twigs: 1(7).
Nogales, AZ, 21 Apr 1940 (USNM). Pro-
sopis juliflora var. velutina: 3(8), Tucson,
AZ, 11 May 1950, M.E. Elve (UCDC). Pro-
sopis sp.: 3(10), Galiuro Mts., AZ, 26 May
1897, Hubbard (USNM):; 3, Cochise Co.,
AZ, 27 Jul 1969, M. Kosztarab (AUEM).
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Fig. 3. First instar, Toumeyella liriodendr (Gme-
lin) 1789.

Additional host plants and distribu-
tion. — Tourmeyella mirabilis has also been
recorded on Prosopis glandulosa and P. ju-
liflora var. glandulosa. Towmeyella mira-
bilis has been recorded from NM, TX and
Mexico.

General appearance.—Body (Fig. 4-A)
oval, 616 (514-847) long. 370 (319-503)
wide. Dorsum.—Marginal setae (Fig. 4-B)
17 (11-27) long, stout, tapering to a point,
curved posteriorly, distribution: 8 anterior-
ly between eyes, 2 on each side between eyes
and anterior spiracular setae, 2 on cach side
between anterior and posterior spiracular
setae, 16 on posterior of body. Three spi-
racular sctae (Fig. 4-C) in each spiracular
furrow; median sctae 78 (32-128) long: in
anterior set, lateral setac 13 (10-20) long;
in posterior set, anterior lateral seta 12 (7-
17) long, and posterior lateral scta 21 (9-
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Fig. 4.
erell) 1895.

First instar, Toumeyvella mirabilis (Cock-

33) long. Small (2 um) bilocular pores (Fig.
4-D) in a submedian longitudinal row. Sim-
ple disc pores (Fig. 4-E) in submedian and
submarginal longitudinal rows. Anal plates
(Fig. 4-H).—Each plate with dorsum dense-
ly reticulated. 78 (72-84) long, 33 (25-38)
wide; cephalolateral margin 48 (43-52) long,
caudolateral margin 43 (35-48) long. Ven-
ter.—Antennae (Fig. 4-L) 170 (157-179)
long. Legs (Fig. 4-M) 299 (267-323) long,
microctenidia at tibial apex absent; tarsal
digitules (Fig. 4-N) 58 (54-61) and 43 (38—
46) long: claw digitules (Fig. 4-O) 28 (23-
33) long; claws (Fig. 4-P) with denticle. Di-
agnosis.— The spiracular setae will serve to
separate 7. mirabilis from all other Tou-
mevyella. In T. mirabilis the median spirac-
ular setae are 5-6 times longer than the an-
terior set of laterals, small dorsal bilocular

pores occur in submedian rows only, anal
plates are densely reticulated, and microcte-
nidia are absent. Toumeyella mirabilis has
only been collected on Prosopis.

Toumeyella nectandrae Hempel
Fig. 5

Toumeyella nectandrae Hempel 1929: 64,
Lepage 1938: 347.

Specimens studied. — Nectandra sp.: 3(24),
Sao Roque, S. Paulo, Brazil, 27 Oct 1931,
H. S. Lepage (AUEM).

General appearance.—Body (Fig. 5-A)
oval, 490 (430-546) long, 282 (247-314)
wide. Dorsum.—Marginal setae (Fig. 5-B)
30 (25-37) long, stout, slightly curved pos-
teriorly, distribution: 8 anteriorly between
eves, 2 on cach side between eyes and an-
terior spiracular setae, 2 on each side be-
tween anterior and posterior spiracular se-
tac, 16 on posterior of body. Three spiracular
setac (Fig. 5-C) in cach spiracular furrow;
median sctae 34 (31-38) long, lateral setae
8 (6-19) long. Small (2 um) bilocular (Fig.
5-D)and simple disc (Fig. 5-E) pores in sub-
median and submarginal longitudinal rows.
Anal plates (Fig. 5-H).—Each plate with
dorsum densely reticulated, 61 (53-67) long,
30 (27-32) wide; cephalolateral margin 37
(28—41) long, caudolateral margin 38 (32—
42)long. Venter.—Antennae (Fig. 5-K) 159
(152-165) long. Legs (Fig. 5-L) 231 (211-
242) long, microctenidia (Fig. 5-M) at tibial
apex; tarsal digitules (Fig. 5-N) 43 (41-46)
and 30 (26-32) long; claw digitules (Fig. 5-O)
21 (20-22) long; claws (Fig. 5-P) with den-
ticle. Diagnosis.— Towmeyella nectandraeis
similar to 7. lriodendri, but Toumeyella
nectandrae has simple dorsal disc pores,
whereas 7' liriodendri has multilocular dor-
sal disc pores.

Toumevella parvicornis (Cockerell)
Fig. 6

Lecanium parvicorne Cockerell 1897: 90.
Toumeyella parvicornis (Cockerell). Cock-
erell 1902: 452, Fernald 1903: 179, Wil-
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son 1917: 59, Ferris 1920: 42, Mac-
Gillivray 1921: 181, Merrill and Chaffin
1923: 274, Williams and Kosztarab 1972:
171, Wilhams and Cobb 1982: 93, Ha-
mon and Williams 1984: 122.

Lecanium (Toumeyella) numismaticunt
Pettit and McDaniel 1920: 8.

Toumeyella numismaticum Pettit and
McDaniel. Steinweden 1929: 227, Craig-
head and Middleton 1930: 17, Orr and
Hall 1931: 1087, Felt and Rankin 1932:
390, Doane et al. 1936: 375, Dodge and
Rickett 1943: 485, Sleesman 1945: 44,
Craighead 1950: 144, Merrill 1953: 110,
Rabkin and Lejeune 1954: 570, McIntyre
1960: 325, MacAloney 1961: 1, Smirnoff
and Valero 1975: 236.

Specimens studied.—Long leaf pine:
1(10), Alachua Co., FL. 15 Mar 1954, G.
Merrill (USNM). Pinus sp.: 1(8). Houston
Co., AL, 16 Apr 1976, Reafield Vester
(AUEM). P. elliottii: 1(6), Baldwin Co., Per-
dido, AL, 12 May 1978, Charles H. Ray
(AUEM). P. montana: 1(15), Washington,
D.C., 17 Jul 1947, Wester (USNM). P. pa-
lustris: 1(3), Miami. FL, 6 Sep 1977, CHR
(AUEM). P. rigida: TYPE, 1(2). Lake City.
FL,10Apr 1897, A. L. Quaintance (AUEM).
P. taeda: 2(4), Auburn University Insectary.
Auburn, AL, 24 Oct 1974, CHR (AUEM).
P.virginiana: 1(4), Blount Co., nr. Oneonta,
AL, 7 Aug 1981, CHR (AUEM). Spruce:
1(3). Mathews Co., VA, 31 May 1968, T.
E. Dinwiddie (AUEM).

Additional host plants and distribu-
tion.— Toumevella parvicornis occurs pri-
marily on pine species including: Pinus ni-
gra, P. strobus (Williams and Kosztarab
1972), P. banksiana, P. caribaea, P. clausa,
P. densiflora, P. echinata, P. glabra, P. het-
erophylla, P. inops, P. mugo, P. mugo var.
pumilio, P. mugo var. rostrata, P. pinea, P.
ponderosa, P. radiata, P. resinosa, P. sinen-
sis, P. sylvestris, and Zygocactus truncatus.

Toumeyella parvicornis has been record-
ed in most states east of the Mississippi Riv-
er and north to Manitoba, Canada (Wil-
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Fig. 5. Frstinstar, Toumeyella nectandrae Hempel
1929.

hams and Kosztarab 1972) as well as 1A,
NB. ND. SD, and WI (MacAloney 1961).

General appearance.—Body (Fig 6-A)
oval, 617 (487-902) long. 348 (284-561)
wide. Dorsum.—Marginal sctae (Fig. 6-B)
17 (12-21) long on head tapering to 13 (9-
16) long near anal cleft, slender, curved pos-
teriorly, distribution: 8 anteriorly between
eyes. 3 on each side between eyes and an-
terior spiracular furrow, 3 on each side be-
tween anterior and posterior spiracular fur-
row, 16 on posterior of body. Two setae at
apex of each spiracular furrow undifferen-
tiated from marginal setae. Bilocular pore
clusters (Fig. 6-C) in a submarginal longi-
tudinal row. Simple disc pores (Fig. 6-D) in
submedian and submarginal longitudinal
rows. Anal plates (Fig. 6-G).—Each plate
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Fig. 6.
erell) 1897.

First instar, Toumevella parvicornis (Cock-

with sparsely distributed microspines on
dorsum, 64 (56-70) long, 27 (25-31) wide;
cephalolateral margin 36 (30-43) long, cau-
dolateral margin 39 (36—43) long. Venter.—
Antennae (Fig. 6-K) 183 (162-207) long.
Legs (Fig. 6-L) 249 (231-271) long, mi-
croctenidia (Fig. 6-M) at tibial apex; tarsal
digitules (Fig. 6-N) 49 (40-57) and 35 (30-
39) long; claw digitules (Fig. 6-O) 24 (21-
30) long; claws (Fig. 6-P) simple, without
denticle. Diagnosis. — Dorsal bilocular pore
clusters, spiracular setae undifferentiated
from marginal sctae. and simple tarsal claws
are characteristics unique to 7. parvicornis.

Toumeyella pini (King)
Fig. 7
Lecanium pini King 1901: 334.

Toumeyella (?) pini (King). Cockerell 1902;
452, Fernald 1903: 179.

Lecanium corrugatun Thro 1903: 216, Fer-
nald 1903: 179.

Lecamum (Toumeyella) corrugatutn (Thro).
Pettit and McDaniel 1920: 6.

Toumevella corrugatum (Thro). Harned
1923: 26, Doane et al. 1936: 375.

Toumeyella pini (King). Ferris 1920: 42,
MacGillivray 1921: 181, Steinweden
1929: 227, Craighead and Middlcton
1930: 17, Doane et al. 1936: 375, Dodge
and Rickett 1943: 485, Craighead 1950:
145, MacAloney 1961: 3, Williams and
Kosztarab 1972: 171, Hamon and Wil-
liams 1984: 124.

Specimens studied. — Pinus mugo: 1(2),
Oxford, CT,let.of 13 Jul 1939, R. C. Brown
(USNM): 1(9), Waynesboro, VA, 31 May
1941, F. R. Freund (USNM). P. pungens:
1(2). Blain, PA, 30 July 1959, A. T. Drooz
(USNM). P. taeda: 1, Auburn, AL, 25 Jul
1974, CHR (AUEM); 1(4). Airport Marsh,
Dauphin Island. Mobile Co., AL, 13 May
1978, CHR (AUEM); 1(2), Lec Co., Au-
burn, AL, 21 Jun 1977, CHR (AUEM). P.
virginiana: 1(10), V.P.1. Plot 531/d, Blacks-
burg, VA, 11 May 1969, MLW (VPIC). Red
pine: 1(10), Cole Nursery, Tazewell Co., VA,
Jun 1957, F. R. Freund (USNM). Pine: 1(3),
McConnclsburg area, PA, 10 June 1948, G.
Sleesman (USNM).

Additional host plants and distribu-
tion.— Toumeyella pini has been reported
on numerous pine species including: Pinus
contorta, P. resinosa, P. sylvestris (Williams
and Kosztarab 1972), P. palustris, P. seroti-
na (Hamon and Williams 1984), P. austria-
ca (Jarvis and Guelph 1911), P. divaricatus.
P. echinata, P. elliottii, P. pinaster, P. rigida,
and P. strobus.

The type specimen was collected in NY
with subsequent collections in TX (Hamon
and Williams 1984), DC, FL, GA, MD, MI,
MS, NJ, OH, and SC.

General appearance.—Body (Fig. 7-A)
oval, 594 (441-921) long, 336 (264-494)
wide. Dorsum.—Marginal sctae (Fig. 7-B)
22 (14-32) long on head tapering to 12 (9-
15) long near anal cleft, slender, curved pos-
teriorly, distribution: 8 anteriorly between
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eyes, 2 on each side between eyes and an-
terior spiracular setae, 2 on each side be-
tween anterior and posterior spiracular se-
tae, 16 on posterior of body. Three spiracular
setae (Fig. 7-C) in each spiracular furrow;
median setac 21 (19-25) long, lateral setae
7 (5-10) long. Small (2 um) bilocular (Fig.
7-D) and simple disc (Fig. 7-E) pores in sub-
median and submarginal longitudinal rows.
Anal plates (Fig. 7-H).—Each plate with
sparsely distributed microspines on dor-
sum, 63 (57-73) long, 30 (23-35) wide;
cephalolateral margin 38 (31-47) long, cau-
dolateral margin 38 (31-47) long. Venter. —
Antennae (Fig. 7-L) 166 (143-183) long.
Legs (Fig. 7-M) 237 (219-261) long, mi-
croctenidia (Fig. 7-N) at tibial apex: tarsal
digitules (Fig. 7-O) 49 (33-56) and 33 (27-
36) long; claw digitules (Fig. 7-P) 21 (16—
25) long; claws (Fig. 7-Q) with denticle. Bi-
ological notes.— Toumeyella pini is often
found in mixed infestations with 7. parvi-
cornis (Williams and Kosztarab 1972). Di-
agnosis.— Towumeyella pini appears similar
to T. virginiana. Toumeyella pini has small
dorsal bilocular pores in submarginal and
submedian longitudinal rows, whereas 7.
virginiana has bilocular pores in submar-
ginal, submedian, and intermediate longi-
tudinal rows.

Toumeyella quadnifasciata (Cockerell)
Fig. 8

Lecanium quadrifasciatum Cockerell
1895: 3.

Toumeyella quadrifasciata (Cockerell).
Cockerell 1902: 452, Fernald 1903: 179,

MacGillivray 1921: 181.

Specimens studied.— Robinia neomexi-
cana: TYPE, 7(37), Organ Mts., NM, Ed
Owen (AUEM).

General appearance.—Body (Fig. 8-A)
oval, 579 (514-622) long, 324 (309-343)
wide. Dorsum.—Marginal setae (Fig. 8-B)
22 (19-27) long on head tapering to 15 (12-
18) long near anal cleft. slender, curved pos-
teriorly, distribution: 8 anteriorly between
eyes, 2 on each side between eyes and an-
terior spiracular setae, 2 on each side be-
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Fig. 7.

First instar, Toumeyella pini (King) 1901.

tween anterior and posterior spiracular se-
tae, 16 on posterior of body. Three spiracular
setac (Fig. 8-C) in each spiracular furrow;
median setae 27 (25-32) long, lateral setae
8 (6-9) long. Large (4 um) bilocular (Fig.
8-D)and simple disc (Fig. 8-E) pores in sub-
median and submarginal rows. Bilocular
pores often bent in a bow-shaped configu-
ration. Anal plates (Fig. 8-H).—Each plate
with dorsum densely reticulated, 67 (63-70)
long, 35 (31-37) wide: cephalolateral mar-
gin 44 (38—47) long, caudolateral margin 41
(40-44) long. Venter.—Antennac (Fig. 8-L)
169 (157-181) long. Legs (Fig. 8-M) 270
(261-279) long, microctenidia at tibial apex
absent; tarsal digitules (Fig. 8-N) 47 and 32
long; claw digitules (Fig. 8-O) 24 (23-26)
long: claws (Fig. 8-P) with denticle. Diag-
nosis.—Dorsal bilocular pores (>3 um)
which are predominantly bow shaped, in
submarginal and submedian longitudinal
rows occur only in 7. guadrifasciata.
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Fig. 8. First instar, Toumevella quadrifasciata
(Cockerell) 1895.

Toumeyella virginiana
Williams and Kosztarab
Fig. 9

Toumeyella virginiana Williams and Kosz-
tarab 1972: 182, Hamon and Williams
1984: 126.

Specimens studied.— Pinus: 1(2), Au-
burn, AL, 26 Jun 1974, L. C. Ray (AUEM);
1(7), Pine Mt. Camp 35A, Harris Co., GA,
5 May 1979, K. Manuel (AUEM). P. echin-
ata: 2(4), old water works road, Auburn,
AL, 15 Aug 1974, MLW, J. Gilder, CHR
(AUEM); 1(4), Bullock Co., Perote, AL, 26
Apr 1975, MLW (AUEM). P. taeda: 1(2),
Dorchester Co., MD, 16 Sep 1971, MLW
(AUEM); 2(4), Auburn, AL, 19 Jun 1974,
L. C. Ray (AUEM); 1(2), Elmore Co., AL,
10 Aug 1974, CHR (AUEM).
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Fig. 9. First instar, Toumeyella virginiana Wil-
lrams & Kosztarab 1972,

Additional host plants and distribu-
tion. — Toumeyella virginiana has been col-
lected on Pinus elliottii, P. palustris, and P.
virginiana. Hamon and Wilhams (1984) re-
port occurrence on P. clausa and P. glabra.

Toumeyella virginiana has been collected
in FL and VA.

General appearance.—Body (Fig. 9-A)
oval, 618 (330-965) long, 398 (318-681)
wide. Dorsum.—Marginal setae (Fig. 9-B)
12 (10-16) long, slender, curved posteriorly,
distribution: 8 anteriorly between eyes, 2 on
each side between eyes and anterior spirac-
ular setae, 2 on each side between anterior
and posterior spiracular setae, 16 on pos-
terior of body. Three spiracular setae (Fig.
9-C)in each spiracular furrow; median setae
20 (16-25) long, lateral setae 8 (5-12) long.
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Small (2 um) bilocular pores (Fig. 9-D) in
submedian, submarginal and intermediate
longitudinal rows. Simple disc pores (Fig.
9-E) in submedian and submarginal longi-
tudinal rows. Anal plates (Fig. 9-H). —Each
plate with dorsum coarsely reticulated; 73
(68-77) long, 34 (27-38) wide; cephalolat-
eral margin 47 (38-52) long, caudolateral
margin 45 (35-52) long. Venter.—Antennae
(Fig. 9-L) 178 (152-196) long. Legs (Fig.
9-M) 232 (225-270) long, microctenidia
(Fig. 9-N) at tibial apex; tarsal digitules (Fig.
9-0) 45 (36-51) and 29 (25-31) long: claw
digitules (Fig. 9-P) 21 (19-25) long: claws
(Fig. 9-Q) with denticle. Diagnosis.— Tou-
meyella virginiana appears quite similar to
T. pini except for the presence of small dor-
sal bilocular pores in submedian, submar-
ginal, and intermediate longitudinal rows.
Toumeyella pini has dorsal bilocular pores
in submedian and submarginal longitudinal
rows only.

Discussion

The first-instar nymphs of all species of
Toumeyella included in this study can be
distinguished by morphological characters.
but no means of distinguishing sexual di-
morphism in the first instar were found.
Also, no group characteristics were ob-
served which would differentiate the Prnus
feeding species of Towmeyella (T. parvicor-
nis, T. pini, and T. virginiana) from those
species associated with non-pine hosts (7.
cerifera, T. liviodendri, T. mirabilis, T. nec-
tandrae, and T. quadrifasciata).

The 8 first-instar Towmeyella described
in this paper share many features with first
instars of Pseudophilippia quaintancii
Cockerell and Neolecaniumn cornuparvim
Thro, most significantly 5-segmented an-
tennae. Steinweden (1929) considered Tou-
meyella, Neolecaninum, and Pseudophilippia
as constituting one genus. while Williams
and Kosztarab (1972) treated all three as
valid genera. Comparison of Towumeyella
first instars with descriptions of first instars
of Pseudophilippia quaintancii and Neole-
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canium cornuparvim by Ray and Williams
(1980, 1983) confirms the close relationship
of the Toumeyella 1o these two genera and
further justifies the placement of Toumey-
ella, Neolecanium, and Pseudophilippia in
the tribe Toumeyellini. The invaginated bi-
locular pores of P. quaintancii are unique
to that species and will separate it from all
other Coccidae, but N. cornuparvuin seems
to fit well with Towmevella based on com-
parisons of the first instar nymph and adult
male. The dense pattern of bilocular pores
of the adult female, however, suggests a
closer relationship to other Neolecanium
species. Preliminary investigations by the
junior author indicate that some of the
species currently placed in Neolecaniun are
actually closer to Towmeyvella than other
members of Neolecanium. Because of such
confusion within the genus we feel it is pre-
mature to move N. cornuparvuni from its
current placement until a review of Neole-
caniunt 1s conducted.

A ninth species, T. sonorensis (Cockerell
and Parrott 1899), included in this study,
has 6-segmented antennae and is not con-
generic with the genotype, T. irabilis or
the remaining species studied, which have
5-segmented antennae. Preliminary inves-
tigations of the adult female morphology
seem to indicate that 7. sonorensis should
be in a different genus than Toumeyella, but
further revisionary work is needed before
determining the placement of this species
historically included in the Towmeyella.
Additionally, distribution gaps within the
United States and among temperate. neo-
tropical, and tropical regions suggest further
collecting in these areas 1s needed.
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